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Field of the Invention; 

The present invention is directed to a communication assistance system 
and method. More particularly, the present invention is directed to a system and 
method for processing and routing incoming calls to a communication assistance 
system. 

Description of the Related Art; 

One drawback of current directory assistance systems arises when a high 
number of calls from customers, such as a wireline or wireless service providers, 
are delivered to a directory assistance system. The incoming calls to the 
directory assistance system, typically are forwarded to any one of a plurality of 
customer service agents in order to handle each of the incoming calls. In such 
cases call distribution may be employed to load balance the incoming calls 
between the customer service agents to ensure maximum call volume processing. 
Typically, call distribution is carried out using a series of routers and 
connectivity modules such that incoming calls are parsed and sent through the 
routers according to a set distribution logic and distributed accordingly to the 
appropriate customer service agent. 



However, in such directory assistance systems, certain call centers for 
handling directory assistance calls can become overwhelmed when experiencing 
a surge in callers attempting to seek directory assistance from a single designated 
call center. For example, when a directory assistance call center experiences 
excessive call volume, and there are insufficient customer service agents at that 
call center to properly handle all of the calls, callers may begin experiencing 
problems, including, but not limited to, excessive delays before being connected 
to a customer service agent, connection to operators not equipped to handle 
particular calls (such as direction requests), and slow response time from 
directory assistance computers at the operator terminals. 

Object and Summary of the Invention: 

The present invention looks to overcome the drawbacks associated with 
the prior art systems and advantageously provide a system and method which 
facilitates the efficient distribution of incommg calls to customer service agents 
by distributing calls between a number of connected call centers, so that, a 
particular call center experiencing a high volume of calls can defer a number of 
calls to a second call center, better situated to handle the overflow calls. 

It is one object of the present invention to provide for a redundant load 
balancing system that is capable of distributing calls from a first call center, 
experiencing high call volume to one or more other call centers, better situated to 
receive the overflow callers. The redundancy of the system provides both an 
intelligent distribution as well as default distribution arrangements, should 



certain load balancing components fail to operate properly under high volume 
call stress. 

Yet another object of the present invention is to provide a directory 
assistance system that is capable of recognizing frequent callers to the system so 
as to provide certain advantages to those callers, which enhances the speed and 
quality with which their calls are handled. 

To this end, a directory assistance system for either landline or wireless 
listings employs a primary call routing device, configured to receive directory 
assistance calls from callers at a first directory assistance system. The primary 
call routing device then determines, for each of the calls, whether the calls will 
be handled by the first directory assistance system, or by a second directory 
assistance system among a plurality of directory assistance systems. 

A secondary router is provided, configured to route the calls within the 
first directory assistance system to the primary call routing device. The 
secondary router has a default call distribution logic, such that if the primary call 
routing device is off-line, the secondary call router routes the calls among the 
first directory assistance system and the plurality of directory assistance systems 
according to the default distribution logic. 
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Brief Description of the Drawings; 

For the purpose of illustrating the invention, there are shown in the 
drawings several forms, which are presently preferred, it being understood, 
5 however, that the invention is not limited to the precise arrangements and 
instrumentalities shown. 

Fig, 1 is an overview diagram of a directory assistance system, in 
accordance with one embodiment of the present invention; 

to 

Fig. 2 is a system diagram of a directory assistance system, in accordance 
with one embodiment of the present invention; 

Fig. 3 is a flow diagram of the operation of the directory assistance 
15 system of Fig. 1, in accordance with one embodiment of the present invention; 
and 

Fig. 4 is a flow diagram of the operation of the directory assistance 
system of Fig. 1, in accordance with another embodiment of the present 
20 invention. 
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Detailed Description of Embodiments of the Invention: 

Referring now to the drawings, wherein like reference numerals refer to 
like elements, there is shown in Figs. 1 and 2, a communication assistance 
5 system 2 in accordance with one embodiment of the present invention. System 2 
allows a caller 4 receive information about or to initiate communications with a 
requested device 6. 

Requested device 6 can refer to any device, to which the connection 
number is stored within system 2 such as a wireless or wireline telephone device, 

10 and is used throughout the application to refer to the device that caller 4 intends 
to contact. Both the device used by caller 4 and requested device 6 are not 
limited with respect to telephone devices but can be any device capable of 
receiving communications such as PDA's, e-mail pagers, RIM Blackberry 
devices, PCM phones and modems, WiFi devices, SMS, IM devices or IP 

15 telephony devices, or any other communication device capable of having an 
"addressing" code stored in directory assistance system 2. For illustrative 
purposes, requested device 6 will be described as a telephone device throughout 
the application. 

Communication assistance system 2 is preferably coupled to one or more 
. 20 service providers 26 directly through wireless MSCs (Mobile Switching Centers) 
or via the public switched telephone network (PSTN). However it is noted that 
communication with system 2 by caller 4 is not limited in this respect. For 
example caller 4, contacting system 2 via, SMS, E-mail, IM, or any other IP 
protocol is also within the contemplation of the present invention. 
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As shown in Figs. 1 and 2, system 2 is preferably comprised of one or 
more tandem switches and integrated voice response units (VRU) 12 (the VRU 
maybe standalone instead of integrated as described above), a POP (Point of 
Presence) router 30, an lOS (Input Output Supervisor) gatekeeper 32, one or 
more ICM (Internet Control Message Protocol) central controllers 34, a frequent 
caller database 35, a frequent caller routing module, a WAN router 38, a primary 
call center 16, such as an ACD system (Automatic Call Distribution), computer 
telephone interface device/peripheral gateways devices 40, and agent terminals 
20. 

In a preferred embodiment of the present invention a plurality of call 
centers such as system 2 and system 2\ illustrated in Figs. 1 and 2, can be 
strategically located in various geographic locations across the country. For 
example, each call center, system 2 or system 2' can be located in a major 
metropolitan area spread across the United States. Each call center is configured 
to handle the call traffic that is designated for that call center which could 
include all possible type of calls. As illustrated in Figs. 1 and 2, directory 
assistance system 2 and system 2' are preferably connected across a WAN 
(Wide Area Network) 25, using WAN routers 38 and 38'. 

It is noted that directory assistance system 2 and system 2' may be 
located in close proximity to one another or they may be set apart at great 
geographic distances, connected via WAN 25. The geographic distance between 
system 2 and system 2' does not affect the operation of the present invention. 

For the purposes of illustration, each directory assistance system 2 and 
system 2' maintain similar components modules. As such, component modules 



designated as Automatic Call Distribution (ACD) primary call center 16', 
peripheral gateways 40', operator terminals 20', and any other module 
designated with "# are all understood as being component modules of system 
2' respectively. Likewise, for the purpose of illustration all internal components 
are described with respect to directory assistance system 2, however it is 
understood that the descriptions are equally applicable to the description of the 
corresponding components of system 2'. 

The links coupling the various components of system 2 together and with 
service providers 26 via Mobile Switching Centers (MSCs) and the Public 
Switched Telephone Network (PSTN) can be any known voice and/or data 
communication technologies, including wide area networking and local area 
networking communication technologies. For example, digital subscriber lines 
(DSL), digital T-ls, leased lines, satellite or wireless links, Integrated Services 
Digital Network (ISDN) circuits, asynchronous transfer mode (ATM), Ethernet, 
token ring, fiber distributed-data interface (FDDI) and the like may be employed. 
It is also presumed that the various components of system 2, service providers 26 
and PSTN 10 are arranged with appropriate communication hardware interfaces 
to transmit and receive data across the communication links. 

For example, wireless service providers 26 may interface directly with 
system 2 via Mobile Switching Centers (MSCs) hardware coupled directly to 
tandem switch 12 of system 2. Tandem switches 12 can be any switch that 
preferably includes an integrated voice response unit. Many functions 
performed by tandem switch 12 are known to those of ordinary skill in the art 
and include telephone call routing between trunks, converting one signaling type 



to another, such as between a digital signaling system, dual-tone multi-frequency 
(DTMF) signaling, multi-frequency (MF) signaling, ISDN, SS7, etc., and 
capturing call length and destination data for billing, etc. 

It is noted that tandem switch 12 is only one example of an access point 
to directory assistance system 2, however, this in no way is intended to limit the 
scope of the present invention. For example, any commonly used IP or 
telephony access points such as direct IP routers, and DAX™ CTI (Computer 
Telephony Interface) platforms, are also within the contemplation of the present 
invention. For the purposes of illustration, tandem switch 12 is used throughout 
as the primary access point for directory assistance system 2. 

In one embodiment of the present invention, as illustrated in Figs. 1 and 
2, a secondary router 30, such as POP router 30 can be any router capable of 
directing incoming calls from tandem switch 12 to other components within 
system 2 such as Input Output Supervisor (lOS) Gatekeeper 34, WAN router 38 
and Automatic Call Distribution (ACD) primary call center 16. POP router 30 
principally acts as both an ingress and egress voice gateway receiving incoming 
calls from tandem switch 12, and routing them to either ACD primary call center 
16 or to WAN router 38 according to load balancing instructions received either 
from the ICM central controllers 34, or as directed from internal logic controls 
within POP router 30 itself, when ICM central controllers 34 are not functioning 
property. Both scenarios are discussed in fiirther detail below. Typical POP 
routers 30 used for this application include Cisco™ 5400 Routers. 

It is noted that POP router 30 is a secondary router 30 within directory 
assistance system 2. For the purposes of illustration secondary router 30 is 



8 



discussed in the form of POP router 30, however any other secondary router 
performing similar functions within a similar directory assistance system are also 
within the contemplation of the present invention. 

lOS gatekeeper 32, such as Cisco™ gatekeeper, acts principally as a 
translator between IP (internet Protocol) communications coming from POP 
router 30 and ICM (Internet Control Message) Protocol messages, which are in 
turn output to ICM central controllers 34. 

Primary call routing device 34 such as ICM central controllers 34 are the 
modules within system 2, employed to receive incoming calls to directory 
assistance system 2 and to determine whether each call will be handled by 
operator terminals 20 within system 2 or by a remotely located operator terminal 
20' in directory assistance system 2\ 

ICM central controllers 34 process the calls using GKTMP (Gatekeeper 
Transaction Message Protocol) then parse the DID (Direct Inward Dialing) and, 
using scripts, bases its load balancing or call routing decisions on such criteria as 
agent skills, agent available for the longest time, average hold times etc. 
However, ICM central controllers 34 are not limited in this respect. ICM central 
controllers 34 making call routing decisions using any applicable protocol and 
utilizing any available criterion is within the contemplation of the present 
invention. 

One additional method for routing and handling of incoming calls 
includes preferential or priority routing of calls within directory assistance 
system 2 based on a designation of frequent caller status for a particular caller 4. 



For example, when making a call routing decision, ICM central 
controllers 34, in addition to taking into account total call traffic volumes to 
system 2, may utilize frequent caller router module 37, located within, so as to 
evaluate the status of a caller 4 by contacting frequent caller database 35. 
Frequent caller database 35 is configured to store a directory of callers 4 and the 
number of times those callers have contacted system 2 for some form of 
directory assistance. 

In addition to storing the identities of caller 4 and the number of times 
they have contacted system 2, frequent caller database 35 maintains a group 
identification structure, separating frequent callers into groups such as < 100 
calls per month for Group I, < 90 calls per month for Group II, < 80 calls per 
month for Group III and so on. 

The criterion for group designations shown is only one example of a 
group designation method, however this is not intended to limit the scope of the 
present invention. For example, group designations can be based on any number 
of criteria including but not limited to, calls per time frame, total calls to system 
2, pay based designations and carrier based designations. 

Group designations based on calls per time frame, as discussed above, 
where first group designation requires the frequent caller to make a certain 
number of calls to directory assistance system 2 per month, per day, or per year. 
Group designations based on total calls to the system is preferential to long time 
frequent callers who use directory assistance system 2 in periodic bursts, 
rewarding long time callers with a large number of total calls to system 2. 
Group designations based on payment can simply add premium costs to certain 
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caller's billing in order to have themselves designated as priority customers 
within frequent caller database 35, regardless of the actual number of times they 
have actually contacted system 2. Likewise, group designation based on carrier, 
would also work in similar fashion, as either a bonus feature offered by the 
carrier, or, offered at a premium cost through the carrier, such that the caller is 
designated as priority customers, regardless of the actual number of times they 
have contacted system 2. 

When making a routing decision for an incoming caller 4, frequent caller 
routing module 37 of ICM central controllers 34 is able to access frequent caller 
database 35 and provide priority routing to a number of callers based on their 
respective group within database 35. Ideally, 3-5% of the total call volume from 
callers 4 to directory assistance system 2 should receive priority routing. To 
accomplish this, frequent caller routing module 37 dynamically determines the 
number of group designations stored in frequent caller database 35 that should 
be given priority routing such that 3-5% of the total volume of callers 4 are 
routed as priority callers. 

For example, frequent caller routing module 37 may designate groups 1 
and II from frequent caller database 35 as priority. However, if this designation 
results in an excess of 5% of the total call volume to directory assistance system 
2 being handled with priority routing, then frequent caller routing module 37 
dynamically removes Group II from priority calls, lowering the percentage of 
total calls being routed as priority calls until the priority routing returns to the 3- 
5% range. Likewise, if when Groups I and II are being routed as priority calls 
through directory assistance system 2, and the number of calls being handled as 
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priority falls below 3% of the total call volume to system 2, then frequent caller 
routing module 37 may dynamically add frequent callers 34 from Group III in 
database 35 as priority callers, increasing the percentage of total calls handled as 
priority routing up to the 3-5% range. 

Any similar dynamic designation of priority call routing by ICM central 
controller 34 within a similar directory assistance system 2 is within the 
contemplation of the present invention. It is noted that frequent caller routing 
module 37 is listed as an independent module within ICM central controller 34 
however, this is in no way intended to limit the scope of the present invention. 
For example, a separately located frequent caller routing module 37 as well as a 
frequent caller routing module software application, integral within ICM central 
controllers 34, are also within the contemplation of the present invention. 

Once a caller 4 has been designated by frequent caller routing module 37 
to be handled by priority routing, ICM central controllers 34 can route their call 
in several priority manners. For example, a call designated as priority may be 
directed to a particular operator terminal 20 having an increased skill level. 
Another example of priority routing is that a call can simply be moved or given a 
higher ranking in the queue for the next available operator terminal 20. Yet 
another example of priority call routing would be to designate an entire directory 
assistance system 2, such as directory assistance system 2' for exclusively 
servicing priority callers 4, 

In addition to these priority routing options, combinations of these 
options may also be employed. For example, a call designated as priority may 
be directed to a higher ranking in the queue, but if the wait time is still excessive, 
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the call me be routed to entirely different call center to a more experienced 
customer service agent. Any combination of the priority routing service with 
one another are within the contemplation of the present invention. 

The entire purview of priority call routing advantages that can be used 
for priority treatment of a particular group of callers 4 is to vast to discuss in 
complete detail. However, it is understood that any similar priority call routing 
advantages provided in a similar directory assistance system 2, based on frequent 
caller status, are also within the contemplation of the present invention. 

As discussed above, ICM central controllers 34 are required in directory 
assistance system 2 in order to both allow smooth handling of a larger volume of 
incoming calls as well as smooth handling of priority callers 4 and assuring that 
they are handled by an appropriate customer service agent at an operator 
terminal 20. For example, as directory assistance calls are received at system 2, 
ICM central controllers 34 and frequent caller routing module 37, using internal 
logic determine which of the operator terminals 20 will handle each respective 
call. As call volume at the particular directory assistance system 2 increases by 
capacity or as frequent callers 4 contact system 2, ICM central controllers 34 and 
frequent caller routing module 37, employing their call distribution logic, 
seamlessly begins transferring a portion of the incoming calls across WAN 25 to 
be handled by operator terminals 20' at other directory assistance systems 2'. 

Such a component is essential for maintaining optimal call distribution so 
as to provide the highest level of service available to the various frequent callers 
4. The distribution of incoming calls by ICM central controller 34 are discussed 
in more detail below. 
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It is noted that ICM central controller 34 is a primary call routing device 
34 within directory assistance system 2. For the purposes of illustration primary 
call routing device 34 is discussed in the form of ICM central controllers 34, 
however any other primary router performing similar functions within a similar 
directory assistance system are also within the contemplation of the present 
invention. 

Transfer router 38, such as WAN router 38, within directory assistance 
system 2, is configured to transmit calls via WAN 25 between directory 
assistance system 2 and remotely located directory assistance systems 2\ In 
situations where system 2 decides for a particular call to be handled by operator 
terminals 20' at another system 2', WAN router 38 receives the incoming call 
from POP router 30 and transfers it to a corresponding WAN router 38' in 
system 2' for further handling of the call. Such a decision for transferring calls 
between directory assistance system 2 and system 2' can either be made actively 
by primary call routing deviceACM central controllers 34 or it can be made by 
secondary router/POP router 30, when ICM central controller 34 is not 
functioning properly. Typical examples of WAN router 38 include Cisco 7200 
series routers. 

It is noted that WAN router 38 is a transfer router 38 within directory 
assistance system 2. For the purposes of illustration transfer router 38 is 
discussed in the form of WAN router 38 however any other primary router 
performing similar functions within a similar directory assistance system are also 
within the contemplation of the present invention. 
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Primary ACD call center 16 is comprised of hardware and software 
which accept inbound calls from tandem switches 12, via POP router 30 and 
distributes the calls to multiple operator terminals 20 using standard Automatic 
Call Distribution (ACD) technology. 

Primary ACD call center 16 can be comprised of one or more processors 
coupled together in a networked arrangement to accomplish these functions, and 
can be constructed using known computing technology such as using personal 
computers, mini or mainframe computing devices, routers, switches and the like. 
Such an arrangement and operation of call center 16 is understood to also 
include the function and construction of primary ACD call center 16* as well. 

Internet Control Message protocol peripheral gateways 40 are 
configured to act as computer telephony interfaces (CTI) and are disposed 
between primary ACD call center 16 and operator terminals 20. Peripheral 
gateways 40 are configured to monitor the status of operator terminals 20, 
checking for operator availability. Once an operator terminal 20 is selected for 
servicing the call, peripheral gateways 40 route the data portion of the incoming 
call, such as the number dialed by the requester and the originating phone 
number of the requester to operator terminal 20. It is noted that the voice portion 
of the call is transmitted directly between primary ACD call center 16 and 
operator terminals 20. 

While not discussed here, it is contemplated within the context of this 
invention, that the data portion of an incoming requester 4 call could be sent to 
operator terminal 20 using in-band signaling (i.e., with the voice path of the call) 
as well. 
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Operator terminals 20 can also be any known computing device capable 
of receiving and displaying data on its display, including but not limited to a 
personal computer, UNIX workstation and the like. Although it is preferred that 
a separate customer service representative telephone be implemented as part of 
directory assistance system 2 and coupled to primary ACD call center 16 for 
communicating with caller 4, operator terminal 20 is not limited to this 
arrangement. 

For example, operator terminal 20 can be arranged to contain an 
integrated telephone. Alternatively, operator terminal may be configured to 
support IP telephony communications. In other words, any arrangement that 
allows a customer service representative to engage in oral communications with 
caller 4 is sufficient. In addition, it is contemplated that system 2 is comprised 
of multiple operator terminals 20 such that more than one customer service 
representative is available to accommodate the users of system 2. It should be 
noted that primary ACD call center 16 and its communication with tandem 
switches 12 and operator terminals 20 as well as the arrangement and 
communication between primary ACD call center 16' can be implemented in 
accordance with the connectivity and commimication techniques described in 
U.S. Patent No. 6,404,884 issued on June 11, 2002, the contents of which are 
incorporated herein by reference. 

In an alternate embodiment of this invention it is contemplated that a 
caller 4 may interact with an agent using a non-voice method such as, but not 
limited to: Short Messaging Service (SMS), Wireless Application Protocol 
(WAP), live chat, and instant messaging. 
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Wide Area Network (WAN) 25 is configured to couple all operator 
terminals 20 between directory assistance systems 2 and 2\ This includes 
connections between geographic locations, such that operator terminals 20 
located in directory assistance system 2 can connect with tandem switches 12 
and POP routers 30 at other remote directory assistance system 2'. As noted 
earlier, and discussed in more detail below, because POP router 30 or ICM 
central controllers 34 may route calls to remote operator terminals 20' it is 
necessary that those operator terminals 20' be able to communicate back to the 
originating tandem switch 12 in order to connect to the proper call. WAN 25 is 
configured to relay call completion data to the appropriate tandem switch 12 in 
order to complete the call for caller 4. 

In operation, WAN 25 allows customer service representatives at 
operator terminals 20' to transmit call completion data from operator terminals 
20' to any one of the tandem switches 12 located in other directory assistance 
systems 2 or 2 \ 

It is noted that WAN 25 is only one example of a connectivity 
arrangement between directory assistance system 2 and system 2', however, this 
in no way is intended to limit the scope of the present invention. For example, in 
place of a privately operated Wide Area Network, system 2 and 2' may be 
connected via the public Internet or other public or a privately packet switched 
arrangement. For the purposes of illustration, WAN 25 has been used 
throughout, as the default connectivity arrangement, between directory assistance 
system 2 and system 2\ 
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As part of the call completion process, tandem switch 12 has the ability 
to select the optimal trunk group to be used for the completion of caller 4 to 
requested device 6. For example, if tandem switch 12 has a direct connection to 
the service provider 26 of requested device 6, the completion of this call would 
be implemented over this link. 

In the case where tandem switch 12 does not have a direct connection to 
service provider 26 of requested device 6, the completion of this call would be 
via PSTN 10. This allows tandem switch 12 to select the most cost effective 
means of delivering the call to requested device 6. 

In operation, as illustrated in Fig. 3, at step 100, a caller 4, places a call to 
directory assistance system 2 in order to receive information about or to be 
connected to a requested device 6, such as an individuals cellular phone. This 
call is received at tandem switch 12, where the call is converted into a digital 
signal. 

Next, at step 102, tandem switch 12 collects the ANI (Automatic Number 
Identification) of caller 4 and forwards, the information to secondary router/POP 
router 30 for initial routing of the call. At this point, if the system is operating 
under a normal first set of conditions, the call completion procedure proceeds to 
the next step. However, if POP router 30 either detects or is notified of a second 
set of conditions, such as problems with the ICM central controllers 34, a 
different call routing procedure is followed as described with reference to Fijg. 4 
and its accompanying description. 

At step 104, appreciating that POP router 30 is operating under the first 
set of conditions, and the ICM central controllers are operating normally, the call 
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information is forwarded to lOS gatekeeper 32 which translates the call from IP 
to ICM protocol. Next, at step 106, lOS gatekeeper 32 routes the call into 
primary call routing device/ICM central controllers 34, which recognizes the 
requests using GKTMP (Gatekeeper Transaction Message Protocol). ICM 
central controllers 34 then parses the DID (Direct Inward Dialing), appended to 
the call information by tandem switch 12, and decides whether the call is to be 
handled by either directory assistance system 2 where the call was first received 
or if it is to be handled by a remotely located directory assistance system 2\ 
This decision is based on any number of criteria, including but not limited to 
available agent skills, available number of agents, and average hold times and 
decisions on priority routing formulated by frequent caller routing module 37. 

At step 108, after ICM central controllers 34 have decided how to handle 
the call, they return a terminating IP address to lOS gatekeeper 32, which in turn 
forwards the information back to POP router 30. Next, at step 110, depending 
on the decision made by ICM central controllers 34, POP router 30 either routes 
the call information to the primary ACD call center 16 within system 2, or 
alternatively, routes the call to primary ACD call center 16' in directory 
assistance system 2' via transfer routersAVAN routers 38 and 38', WAN 25 and 
POP router 30'. 

Once the call reaches either primary ACD call center 16 or 16', the 
operations of the directory assistance systems are similar. As such, for the 
purposes of illustration, the call routing is described only with respect to system 
2, however, it is understood to apply as well to the call routing within system 2' 
as well. 
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Next at step 1 12, primary ACD call center 16 receives the AMI and DNIS 
(Dialed Number Identification Service) from POP router 30. 

At step 1 14, primary ACD call center 16 forwards the call information to 
peripheral gateways 40 which in turn poll operator terminals 20 in real time to 
search for availability. Next, at step 1 16, after an operator terminal is selected, 
peripheral gateways 40, send the call information to the selected operator 
terminal 20. At the same time, primary ACD call center 16 forwards the call 
information to the same operator terminal 20. 

It is noted that, the operation of directory assistance system 2 is not 
limited to transferring calls to operator terminals 20 in this respect. For example, 
it is within the contemplation of the present invention to use in-band signaling 
such that the information for the call is sent in-band with the call itself to 
operator terminal 20. However, for illustrative purposes, the call information is 
illustrated as being sent to operator terminals 20 via peripheral gateways 40. 

At step 1 18, the agent at operator terminal 20 handles the call and 
retrieves the requested information from databases (not shown) within directory 
assistance system 2. Next, at step 120, operator terminal 20 sends a message to 
tandem switch 12 with the ANI of caller 4 and the number or connecting 
information for requested device 6 so that the call can be completed. It is noted 
that if an operator terminal 20' in system 2' handled the call, then to complete 
the call for caller 4 ANI and connecting information for requested device 6 is 
sent to tandem switch 12 via WAN routers 38 and 38' and WAN 25. 
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Finally at step 122, tandem switch 12 sends caller 4 the requested 
information, and also may send a message to service provider 26 to connect 
caller 4 to requested device 6. 

This arrangement allows for intelligent load-balancing call distribution, 
decided by the ICM central controllers 34 to assign calls to operator terminals 20 
within directory assistance system 2 as well as to operator terminals 20' in 
directory assistance system 2' when the call volume at system 2 becomes 
excessive. 

However, as noted above, in certain situations, ICM central controllers 
34 sometimes experience down time or failure. 

In such instances, as illustrated in Fig. 4, directory assistance system 2 
operates using a different load balancing call distribution technique. 

First, at step 200, caller 4 places a call to directory assistance system 2 in 
order to receive information about or be connected to a requested device 6, such 
as an individual's cellular phone. This call is received at tandem switch 12, 
where the call is converted to a digital signal. 

Next, at step 202, tandem switch 12 collects the AMI (Automatic Number 
Identification) of caller 4 and forwards the information to secondary router/POP 
router 30 for initial routing of the call. At this stage, POP router 30 discovers or 
is informed that primary call routing device/ICM central controllers 34 are not 
operating or are operating improperly. 

At step 204, POP router assigns a destination IP address to each of the 
calls and either routes the call information to the primary ACD call center 16 
within system 2, or alternatively, routes the call to primary ACD call center 16' 
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in directory assistance system 2' via WAN routers 38 and 38', WAN 25 and 
POP router 30'. 

For example, in the absence of load balancing routing decisions being 
made by ICM central controllers 34, POP router 30 may assume the role of 
distribution of incoming calls by sending every second call to a remote directory 
assistance system 2\ Using another distribution logic, POP router 30 may 
distribute calls by routing each successive call to a different directory assistance 
system 2 or 2' until every system 2 or 2' on WAN 25 has received one call. In 
such an instance, if there are 7 operating directory assistance systems 2(1) and 
2' (6), for each seven calls received at system 2, POP router 30 will keep one 
call and send the other six to each of the other systems 2', to be handled by their 
set of operator terminals 20'. The eighth incoming call would then start the 
distribution process over. 

The methods of call distribution available to POP router 30, used when 
ICM central controllers 34 are down, are too numerous to convey in exact detail. 
Any similar counting method of distribution, used by POP router 30, when ICM 
central controllers 34 are inactive, is within the contemplation of the present 
invention. 

Once the call reaches either primary ACD call center 16 or 16', the 
operations of the system are similar. As such, for the purposes of illustration the 
call routing will be described on with respect to system 2, however, it is under 
stood to apply as well to the call routing within system 2' as well. 

Next at step, 206, primary ACD call center 16 receives the ANI and 
DNIS (Dialed Number Identification Service) from POP router 30. At step 208, 
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primary ACD call center 16 forwards the call information to peripheral gateways 
40 which in turn poll operator terminals 20 in real time to search for availability. 
Next, at step 210, after an operator terminal 20 is selected, peripheral gateways 
40, send the call information to the selected operator terminal 20. At the same 
time, primary ACD call center 16 forwards the call information to the same 
operator terminal 20. 

At step 212, the agent at operator terminal 20 handles the call and 
retrieves the requested information from databases within directory assistance 
system 2. Next, at step 214, operator terminal 20 sends a message to tandem 
switch 12 with the ANI of caller 4 and the number or connecting information for 
requested device 6 so that the call can be completed. It is noted that if an 
operator terminal 20' in system 2' handled the call, then to complete the call the 
caller 4 ANI and connecting information for requested device 6 is sent to tandem 
switch 12 via WAN routers 38 and 38' and WAN 25. 

Finally at step 216, tandem switch 12 sends caller 4 the requested 
information, and also may send a message to service provider 26 to connect 
caller 4 to requested device 6. This procedure is followed for all incoming calls 
to directory assistance system 2, until POP router 30 is either informed or 
discovers that ICM central controllers 34 are back on line, at which time 
directory assistance system 2 reverts to operate under the previously described 
call distribution process as set forth in Fig. 2. 

Although the present invention has been described in relation to 
particular embodiments thereof, many other variations and modifications and 
other uses will become apparent to those skilled in the art. It is preferred, 
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therefore, that the present invention be limited not by the specific disclosure 
herein, but only by the appended claims. 
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